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Introduction 
The benefits of workplace walking programs are well established and diverse (Chan et al., 
2004, de Cocker et al., 2010, Gilson et al., 2007, Murphy et al., 2006, Puig-Ribera et al., 
2008 and Warren et al., 2010). However, a review of the methods and strategies employed by 
such studies evidences that considerable investment of time and effort is required to run and 
maintain a successful program, through tasks such as distributing guidance materials, 
interfacing with participants, goal setting, collecting and entering data for analyses, and 
providing feedback on progress. 
Approaches that streamline intervention delivery and evaluation are therefore needed, 
particularly if the evidence base is to translate into cost-effective, health promotion practice. 
Some researchers have adopted e-technologies, such as weekly motivational emails and 
educational websites, in an effort to automate aspects of their walking intervention (Faghri et 
al., 2008, Haines et al., 2007 and Warren et al., 2010), although the extent to which generic 
automated strategies can effectively change physical activity behavior in employees has been 
questioned (Speck et al., 2010). 
Targeted interventions may improve the efficacy of automated walking programs. We have 
developed an automated, web-based intervention purposely designed to increase walking in 
lower active university academics and administrative staff not achieving 10,000 daily steps. 
Termed ‘Walk@Work’, the intervention represents the culmination of the International 
Universities Walking Project (IUWP), a collaborative partnership of researchers interested in 
promoting physical activity in university employees. 
Established in 2009, the IUWP has evolved through a suite of studies ( Gilson and Ryde, 
2010, Gilson et al., 2007, Gilson et al., 2008a, Gilson et al., 2008b, Gilson et al., 2009a, 
Gilson et al., 2009b and Gilson et al., 2009c). Subsequently, the project has progressed into 
large scale implementation, whereby the automated intervention ran at partner universities in 
four countries. The aim of this study was to evaluate intervention efficacy and the extent to 
which ‘Walk@Work’ encouraged step count increases in target employees across IUWP 
campuses. 
Methods 
Study design, university campuses and participants 
The study used a pre-post test design. Participating workplaces were the main suburban 
campuses of Baylor University (USA), Queensland University of Technology (QUT; 
Australia), The University of Queensland (UQ; Australia), The University of Toronto 
(Canada) and the University of Ulster (UK and Northern Ireland). Each university was 
represented by a principal investigator (and local support team) from the IUWP collaboration. 
Programs ran to coincide with university semesters. Northern hemisphere universities began 
programs in January 2011 (Baylor, Toronto and Ulster). Southern hemisphere universities 
began in August 2010 (UQ) and September 2011 (QUT). 
Following approval of study protocols by local ethics committees, project teams used human 
resource networks to distribute email invitations to academic and administrative staff across 
target campuses. Email invites (sent to approximately 3500 members of staff across the five 
university partners), gave a brief description of the project and highlighted its suitability for 
lower active employees who felt they had limited opportunities to walk during the working 
day. Expressions of interest were invited via email reply, where upon informed consent forms 
were distributed, signed and returned. Maximum recruitment targets were capped and varied, 
relative to the number of pedometers available to each university. However, each partner 
aimed to recruit a minimum of 100 employees which, accounting for attrition (≈ 50%), would 
provide more than twice the number of employees previously needed to detect a meaningful 
change in walking of 1000 daily steps (Gilson et al., 2007). 
The ‘Walk@Work’ program 
‘Walk@Work’ is a fully automated intervention program that focuses on increasing, or 
ramping, workplace walking by an extra 1000 daily steps above baseline, each two weeks, 
over six weeks (Fig. 1). In phase I of the ramping program (weeks 1–2), employees are set a 
target of baseline + 1000 steps/day. Two further 1000 daily step increments are then set at 
phases II (weeks 3–4) and III (weeks 5–6) respectively. Our prior evaluation of workplace 
walking interventions has identified the behavioral viability of using a 1000 steps/day target 
(Gilson et al., 2007 and Gilson et al., 2008a). Furthermore, guidelines for intervention 
participants have also highlighted the value of gradually increasing walking to 3000 steps/day 
above baseline (or 30 min of daily physical activity for the average person; Tudor-Locke, 
2010). 
 
Fig. 1. Incremental step count phases across the ‘Walk@Work’ program. 
Employees logged onto ‘Walk@Work’ using a specific username and password 
automatically generated by the program following receipt of informed consent. This also 
triggered pedometer (Yamax SW-200) distribution to employees via internal mail, which was 
used in conjunction with the website. At first point of contact with ‘Walk@Work’, employees 
completed an on-line demographic survey and provided information on contact details, 
gender, occupation, and self-reported weight and height. They then completed an on-line 
tutorial that described the program's key features. 
Beginning on the first workday of the week following receipt of the pedometer, and for two 
weeks prior to the six-week ramping period, employees were asked to maintain their typical 
leisure time activity and enter their usual workday step counts into the website (Fig. 1: 
Baseline). Pedometers were self-fitted after getting ready for work at the beginning of the day 
and taken off at the end of the day. If the pedometer had not been worn for the majority of the 
day, or if the working day was unusual (this included atypical changes in leisure time PA 
patterns), then employees were instructed not to enter data. 
In the early hours of Day 1 of phase I, ‘Walk@Work’ automatically calculated an average 
baseline value using those daily step counts entered during the previous two weeks — days 
without data were not included in calculations. This value was used to set individualized step 
count targets for phases I, II and III (Fig. 1: Ramping). Across these phases, employees 
continued to enter their daily step counts. 
During phases I–III, ‘Walk@Work’ used a range of ecological support strategies to facilitate 
step count ramping. For example, the central feature of the website visually displayed entered 
step counts and gave feedback on the number of days over and under target. ‘Support 
strategies’ and weekly automated emails provided ideas and tips on how to increase walking 
during the workday. Strategies were progressively released by the website at each 
incremental step count phase and targeted changes in sitting and low intensity, incidental 
walking at phase I (i.e. active emails or moving mobile calls). Phase II promoted short walks 
of up to 10 min during tea/coffee breaks or one-on-one meetings, and phase III encouraged 
longer, moderate intensity lunchtime walks greater than 10 min. 
Following baseline and the six week intervention, employees were asked to continue to use 
‘Walk@Work’ to enter and track workday step counts for a four week post-intervention 
period (Fig. 1: Post intervention). Access to the website was closed after this period and 
employees were provided with an on-line summary of their individual progress across the 
12 week study. 
Data management and analyses 
Step counts entered into ‘Walk@Work’ were automatically transferred to a formatted Excel 
spread sheet and then downloaded to a secure file using administrator access. Data were then 
transferred to SPSS (18.0) for analyses. 
Mean daily workday step counts were calculated for baseline, phases I–III and post-
intervention. Employees were excluded from analyses if they did not provide data for at least 
three separate workdays at baseline (based on the need to capture the majority of days within 
a five day working week) or were classified as being active using baseline step counts 
(≥ 10,000 daily steps; Tudor-Locke et al., 2008). A criterion of at least three separate 
workdays was also applied to the calculation of averages for phases I–III and post-
intervention. If this criterion was not met, intention to treat was applied and data were 
imputed sequentially using the previously entered average from either baseline or phases I–III 
as appropriate. 
Daily steps were compared using a mixed factorial ANOVA with timeline (baseline, phases 
I–III and post-intervention) as the within participant factor and campus, gender, BMI, 
occupational status (full-time, part-time or casual) and baseline activity status as the between 
participant factors. Employees were categorized as ‘inactive’ (< 5000 steps/day), ‘low active’ 
(5000–7499 steps/day), or ‘somewhat active’ (7500–9999 steps/day; Tudor-Locke et al., 
2008) at baseline, and post-intervention; the first of these categories we termed ‘inactive’, 
rather than the previously used term ‘sedentary’ (Tudor-Locke et al., 2008), to avoid 
confusion with sedentary behavior, defined as sitting. Cross-tabulation was used to compare 
movement between baseline and post-intervention physical activity categories. 
Intervention effects also varied relative to baseline activity status (p = 0.001). Employees 
who were ‘somewhat active’ at baseline demonstrated the lowest increments in workday 
walking at post-intervention (929 daily steps). ‘Low active’ (1464 daily steps) and ‘inactive’ 
(1837 daily steps) employees benefited the most from the program. 
Across campuses, cross-tabulation of PA categories (Table 2) at baseline and post-
intervention showed that 153 (46%) employees increased their PA classification through 
involvement in ‘Walk@Work’. A further 163 (50%) sustained their baseline PA status, while 
14 (4%) regressed at least one PA category. Forty five (14%) exceeded the 10,000 daily step 
threshold post-intervention, the majority of these employees (24/45; 53%) moving from the 
‘somewhat active’ classification of 7500–9999 daily steps at baseline. 
Results 
Across campuses, 556 employees registered to participate in ‘Walk@Work’. From this 
number, 166 (30%), did not fulfill the baseline step count entry criterion and 60 (11%) 
exceeded 10,000 daily steps at baseline. Data for these employees were removed, resulting in 
330 employees being entered into final analyses, of which 135 (41%) provided complete data 
sets for each measurement phase. For those employees meeting inclusion criteria, 12,196 
(62%) out of 19,800 workdays were captured for step count analyses. Intention to treat was 
used for 60 (18%), 107 (32%), 146 (44%), and 189 (57%) step count data points, at phases I–
III and post-intervention respectively. 
Table 1 shows mean and SD daily step counts at baseline, and daily step count changes 
across the program timeline. Across the sample, step counts significantly increased from 
baseline to phase III of the intervention (1360 daily steps), with these increases maintained 
post-intervention (1477 daily steps; p = 0.001). No significant differences were observed for 
gender, BMI and occupational status. There were small, but significant (p = 0.04), variations 
in step count increases for campuses, with the largest difference of 870 daily steps occurring 
between Ulster and UQ. 
 
 
 
 
 
Table 1. Demographics and mean (SD) baseline daily step counts and step count changes 
relative to campus, PA status at baseline and study phases for employees meeting inclusion 
criteria at baseline (August 2010–November 2011). 
   
 
PA 
status 
† 
n Age (years) 
BMI 
(kg/m2)
Baseline 
(steps/day)
Intervention period 
(steps/day) Post inter. (steps/day) 
Difference ††
(steps/day) 
      
Phase 
I 
Phase 
II 
Phase 
III   
Baylor 
(USA) 
Jan. 2011 
1 28 47.3 (10.8) 
31.6 
(7.6) 
3663 
(1012) 
4483 
(1783)
5273 
(2738)
5551 
(2910)
5531 
(2793) 
1868 
p = 0.001 
2 21 45.3 (11.0) 
26.6 
(5.4) 
6065 
(638) 
6095 
(1820)
6820 
(2, 
222) 
7129 
(2389)
7571 
(2727) 
1, 506 
p = 0.012 
3 4 44.5 (11.7) 
27.0 
(8.5) 
7735 
(152) 
7410 
(487) 
8294 
(891) 
8786 
(816) 
8541 
(627) 
806 
p = 0.061 
All 53 46.4 (10.8) 
29.3 
(7.2) 
4922 
(1637) 
5342 
(1973)
6114 
(1576)
6420 
(2770)
6567 
(2866) 
1645 
p = 0.001 
QUT 
(Australia) 
Sep. 2011 
1 8 43.1 (9.0) 
29.1 
(5.5) 
3614 
(993) 
4231 
(1520)
4646 
(1417)
4834 
(1500)
4830 
(1509) 
1216 
p = 0.040 
2 17 42.3 (11.9) 
27.2 
(6.2) 
6598 
(689) 
7970 
(1488)
8303 
(1327)
8628 
(1379)
8559 
(1650) 
1961 
p = 0.001 
3 22 41.3 (13.5) 
26.9 
(4.3) 
8335 
(590) 
8891 
(1,74) 
9243 
(1446)
9329 
(1676)
9604 
(1877) 
1269 
p = 0.002 
All 47 41.9 (12.0) 
27.3 
(5.2) 
6903 
(1835) 
7765 
(2107)
8121 
(2142)
8310 
(2219)
8413 
(2412) 
1570 
p = 0.001 
UQ 
(Australia) 
Aug. 2010 
1 29 42.8 (11.5) 
26.7 
(5.8) 
3894 
(709) 
4715 
(1856)
4894 
(1772)
5257 
(2648)
5910 
(3222) 
2016 
p = 0.001 
2 52 42.6 (10.9) 
26.0 
(4.4) 
6340 
(751) 
6511 
(1263)
7331 
(1364)
7228 
(1465)
7277 
(1649) 
937 
p = 0.001 
3 31 48.0 (11.1) 
25.7 
(4.7) 
8776 
(647) 
9079 
(978) 
9424 
(1471)
9523 
(1687)
9567 
(1803) 
791 
p = 0.006 
All 112 44.2 (11.3) 
26.1 
(4.8) 
6381 
(1928) 
6757 
(2117)
7279 
(2237)
7351 
(2449)
7557 
(2573) 
1176 
p = 0.001 
Toronto 
(Canada) 
Jan.2011 
1 10 45.7 (10.1) 
30.2 
(5.4) 
4030 
(663) 
4439 
(1151)
4911 
(779) 
4887 
(853) 
4940 
(997) 
910 
p = 0.004 
2 19 50.5 (11.5) 
25.7 
(3.5) 
6385 
(806) 
7639 
(1178)
8135 
(1470)
8153 
(1648)
7951 
(1911) 
1566 
p = 0.002 
3 14 49.6 (8.6) 
24.3 
(3.1) 
8854 
(740) 
9423 
(1454)
9125 
(1213)
9320 
(2139)
9525 
(2379) 
671 
p = 0.261 
All 43 49.1 (10.2) 
26.4 
(4.5) 
6641 
(1956) 
7476 
(2237)
7707 
(2031)
7773 
(2363)
7763 
(2545) 
1122 
p = 0.001 
Ulster (UK 
& NI) 
Jan. 2011 
1 50 44.3 (9.6) 
27.8 
(5.6) 
3763 
(857) 
4601 
(1063)
5208 
(1558)
5718 
(1884)
5764 
(2.030) 
1163 
p = 0.001 
2 17 46.2 (12.3) 
26.7 
(3.5) 
6101 
(657) 
7358 
(1881)
7898 
(1986)
8442 
(1869)
8513 
(2002) 
2412 
p = 0.001 
3 8 41.8 (7.4) 
25.8 
(2.6) 
8365 
(521) 
9084 
(1004)
8985 
(1712)
9461 
(2182)
9408 
(2064) 
1043 
p = 0.141 
All 75 44.5 (9.9) 
27.4 
(5.0) 
4784 
(1759) 
5704 
(2072)
6221 
(2214)
6730 
(2369)
6776 
(2476) 
1992 
p = 0.001 
 † 1 = inactive (< 5000 daily steps); 2 = low active (5000–7499 daily steps); 3 = somewhat 
active (7500–9999 daily steps). 
†† Difference = daily steps at follow-up minus daily steps at baseline. 
Intervention effects also varied relative to baseline activity status (p = 0.001). Employees 
who were ‘somewhat active’ at baseline demonstrated the lowest increments in workday 
walking at post-intervention (929 daily steps). ‘Low active’ (1464 daily steps) and ‘inactive’ 
(1837 daily steps) employees benefited the most from the program. 
Across campuses, cross-tabulation of PA categories (Table 2) at baseline and post-
intervention showed that 153 (46%) employees increased their PA classification through 
involvement in ‘Walk@Work’. A further 163 (50%) sustained their baseline PA status, while 
14 (4%) regressed at least one PA category. Forty five (14%) exceeded the 10,000 daily step 
threshold post-intervention, the majority of these employees (24/45; 53%) moving from the 
‘somewhat active’ classification of 7500–9999 daily steps at baseline. 
Table 2. Distribution of post-intervention physical activity categories, relative to baseline 
physical activity status (August 2010–November 2011). 
 Baseline PA status 
† Post-intervention PA status 
† 
1 2 3 4 
Baylor (USA) 
1 13 (46%) 11 (39%) 3 (11%) 1 (4%) 
2 5 (24%) 8 (38%) 4 (19%) 4 (19%) 
3 0 0 4 (100%) 0 
QUT (Australia) 
1 3 (37%) 5 (63%) 0 0 
2 0 5 (29%) 10 (59%) 2 (12%) 
3 0 0 15 (68%) 7 (32%) 
UQ (Australia) 
1 17 (59%) 6 (21%) 4 (14%) 2 (7%) 
2 2 (4%) 32 (62%) 13 (25%) 5 (10%) 
3 0 3 (10%) 18 (58%) 10 (32%) 
Toronto (Canada) 
1 6 (60%) 4 (40%) 0 0 
2 1 (5%) 6 (32%) 10 (53%) 2 (11%) 
3 0 1 (7%) 10 (71%) 3 (21%) 
Ulster (UK and NI) 
1 18 (36%) 23 (46%) 8 (16%) 1 (2%) 
2 0 6 (35%) 7 (41%) 4 (24%) 
3 0 2 (25%) 2 (25%) 4 (50%) 
All Uni. 
1 125 44.9 (10.3) 
28.8 
(6.4) 
3783 
(853) 
4564
(1469)
5090 
(1869) 
5449 
(2245) 
5620 
(2445) 
1837 
p = 0.001 
2 126 45.2 (11.5) 
26.2 
(4.4) 
6303 
(730) 
6923
(1599)
7575 
(1686) 
7701 
(1799) 
7767 
(1990) 
1464 
p = 0.001 
3 79 47.5 (10.1) 
25.5 
(4.4) 
8573 
(677) 
9003
(1139)
9219 
(1415) 
9389 
(1759) 
9502 
(1895) 
929 
p = 0.001 
All 330 45.6 (10.8) 
27.2 
(5.5) 
5892 
(2016) 
6528
(2256)
7027 
(2359) 
7252 
(2504) 
7369 
(2631) 
1477 
p = 0.001 
 Baseline PA status 
† Post-intervention PA status 
† 
1 2 3 4 
All Uni. 
1 57 (46%) 49 (39%) 15 (12%) 4 (3%) 
2 8 (6%) 57 (45%) 44 (35%) 17 (14%) 
3 0 6 (8%) 49 (62%) 24 (30%) 
† 1 = inactive (< 5000 daily steps); 2 = low active (5000–7499 daily steps); 3 = somewhat 
active (7500–9999 daily steps); 4 = active (≥ 10,000 daily steps). 
Discussion 
This study assessed how effective ‘Walk@Work’ was at encouraging increased workday 
walking in lower active (< 10,000 daily steps) academic and administrative staff, from five 
universities, in four different countries. Findings showed that for the sample as a whole, 
employees who used the program, and progressed from baseline measurement, increased 
workday walking by 25% (1477 additional steps, from a baseline of 5892 steps/day). For 
most people this is approximately equivalent to an extra 15 min walking each day (Miller et 
al., 2006). 
Increases occurred regardless of baseline activity status, but were most pronounced in those 
who were least active. Step count increases in employees achieving less than 5000 daily steps 
at baseline were over four times higher than those who were ‘somewhat active’ at baseline 
(7500–9999 daily steps). Specifically, ‘inactive’ employees increased walking by 49% (1837 
additional steps from a baseline of 3783 steps/day). This equates to around 20 min of extra 
walking each day and effectively moved this ‘inactive’ group to a higher activity status 
(5000–7488 daily steps) four weeks post intervention. 
Those who are most inactive stand to gain significant benefits in health outcomes, even 
though increases in physical activity may not achieve public health recommendations (Garber 
et al., 2011). ‘Walk@Work’ was particularly effective at encouraging small changes in 
walking for those at the lowest end of the physical activity spectrum. Hill et al. (2012) have 
argued that these types of changes, equivalent to around 2000 steps, may offset small positive 
energy imbalances that contribute to weight gain over a sustained period of time. These types 
of small physical activity changes may be particularly important in the workplace setting, 
given the high prevalence of sedentary behavior in modern work environments (Tudor-Locke 
et al., 2011a). 
As well as directly benefiting health, small changes also set a sound behavioral platform for 
larger increases in step counts and the important public health and fitness outcomes 
associated with higher volumes of physical activity (Tudor-Locke et al., 2011b). 
‘Walk@Work’ generally failed to translate small changes into higher step count frequencies 
in the latter stages of ramping. Consequently, few employees in our sample achieved the 
overall target of 3000 daily steps above baseline. A likely explanation for this rests with the 
ecological validity of different workplace walking strategies and the viability of 
‘Walk@Work’ as a medium for delivery of these strategies. University academics and 
administrators spend a large percentage of their work day sitting (Gilson et al., 
2009a and Gilson et al., 2008b), probably while travelling to work, completing various work 
tasks at desks, or taking breaks. Walking strategies which aim to reduce and break these 
sitting activities, through small changes in incidental movement or short walks tend to 
integrate with, rather than disrupt habitual work practices (Gilson et al., 2011). Longer walks 
are less complementary and more difficult to plan and regularly execute within time poor 
working days (Gilson et al., 2008a). Chan et al. (2004) have shown that workplace walking 
initiatives can overcome these barriers and encourage relatively large changes in step counts; 
the findings from this study reported increases of 3500 daily steps from baseline, in 106 
Canadian employees. However, it was notable that increases were supported through 
facilitator-led workplace walking groups and education-orientated workshops that met at 
lunch time each week for 30–60 min. 
‘Walk @Work’ was purposely designed to avoid resource and time intensive activities and 
from one point of view, the probable consequence of this approach seems to be lower step 
count changes. From another perspective, we would argue that our program was highly 
effective at promoting small, valuable changes in walking, with the important caveat that 
these changes were facilitated through automated strategies. We cannot be certain of walking 
contexts at this present time, but in all likelihood, small step count changes occurred through 
incidental and short walk strategies that required little effort to integrate into the busy 
working day. 
Study strengths included the use of an automated program with university employees from 
multiple worksites. To our knowledge, this is the only walking study to have evaluated the 
efficacy of walking interventions, using day-by-day data from employee samples in different 
countries. There were differences in step count changes between campuses, but the fact that 
increases were consistently observed across partner universities demonstrates the potential for 
‘Walk@Work’ to cut across diverse physical and cultural environments, and reach large 
numbers of employees with a minimum outlay of time and resources. 
The study also has a number of limitations which raise questions for future research and 
development. Men seemed reluctant to participate and recruited employees were mainly 
women. While effective at targeting those in need of intervention, ‘Walk@Work’ also lost 
some employees to attrition at baseline, suggesting strategies may need to evolve and focus 
on retention at first point of contact. Finally, while the decrease in step counts logged may not 
necessarily be indicative of attrition across program stages, imputed data may have impacted 
the sensitivity of analyses, particularly in phase III and post-intervention, where intention-to-
treat was applied to close to half of participants, three quarters of whom were either ‘inactive’ 
or ‘low active’ at baseline. 
Conclusions 
The findings of this study show that university academics and administrators not achieving 
10,000 daily steps can increase workday walking through an automated, web-based program 
that streamlines intervention delivery and evaluation. Few employees achieved the overall 
program target of 3000 daily steps above baseline. However, the program was particularly 
effective at encouraging modest changes in walking of approximately 20 min/day in those 
who were least active and most in need of intervention. These changes probably occurred 
through incidental and short walk strategies that occurred as part of everyday work tasks and 
were consistently observed across five different worksites, in four countries. 
 
